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INTRODUCTION 
The use of metallic implants as an integral part of 
prosthetic treatment is viewed with skepticism by many 
prosthodontists. Much of the skepticism is based on poor 
long-term results reported by some of the early workers 
in this field (1,2). These initial poor results stemmed, 
in part, from an incomplete appreciation of some of the 
critical factors involved in achieving a successful implant 
result. In recent years, the use of different implant 
materials and an increased appreciation of the effects of 
bone· and soft tissue factors on implant design have resulted 
in a substantial improvement in implant techniques; and 
the use of these techniques has resulted in a significant 
increase in the number of long-term successes. 
Of the implant techniques currently in use, one of 
the more successful is that developed by Gershkoff and 
Goldberg (3). This implant, constructed of vitallium, 
is of the subperiosteal type and owes much of its stabil-
ity to the fact that it is constructed to fit, with con-
siderable accuracy, the bone on which it rests. Its 
subperiosteal location and close fit to the bone, minimizes 
the tendency for the implant to become mobile. Except 
for the protruding abutment, the entire implant is covered 
by oral mucosa. However, utilization of this technique 
has still led to a certain percentage of failures. 
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One of the common causes of implant failures is 
breakdown of the tissues covering the metal framework; 
and one of the tissue areas most vulnerable to breakdown 
is the gingival tissue surrounding the protruding abut-
ment. Little is known, however, about the nature of the 
gingival crevice around the abutment and the purpose of 
this study was to examine some of the fundamental activities 
of this crevice and to compare it with the gingival crevice 
of the natural dentition. 
' 
REVIEW 
Brill and Krasse (4) first drew attention to the 
fact that fluid could be collected from the gingival 
crevice and that this fluid was different than saliva. 
They found, for example, that . after parental administra-
tion of fluorescein, the dye could be detected in the 
clinically healthy gingival crevice of ·dogs. Brill and 
Bjorn (5) were able to demonstrate the presence of fluo-
rescein in the clinically normal, gingival crevice of 
humans following oral ingestion of the drug. The dye 
was not secreted in the saliva at a detectable concen-
tration nor did it appear on the surface of the oral 
mucous membranes. These results indicated a preferential 
passage of certain materials into the gingival crevice. 
Bader and Goldhaber (6) were able to demonstrate 
the presence of tetracycline in the gingival crevice of 
dogs following intravenous injection of the drug. They 
did not find tetracycline in either the saliva or on 
the surface of the mucous membranes. 
Although some of the components of the crevicular 
fluid have been identified (7,8,9,10,11,12) the exact 
mechanisms involved in the formation of this fluid are 
still uncertain. 
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The only information available concerning the abut-
ment crevice comes from histologic studies. These studies 
indicate that anatomically there is a strong similarity 
between the gingival crevice of the implant abutment 
and that of the natural tooth. The reports from both 
animal research (13,14,15,16) and autopsy material (17) 
have revealed that the body of the implant is surrounded 
by a fibrous connective tissue capsule. In the area of 
the protruding abutment, there are normal-appearing 
epithelial cells in close approximation with the metal, 
an appearance much like that found around the comparable 
area of the natural tooth. 
The present study was suggested by the work of Brill 
and Bjorn (18) and by that of Bader and Goldhaber (19). 
Specifically, we sought to determine if an orally adminis-
tered tetracycline antibiotic would appear in the fluid 
obtained from the gingival crevice around natural teeth 
and around implant abutments. 
MATERIAL AND METHODS 
This study consisted of two parts. Part I was 
designed to determine if an orally administered tetra-
cycline antibiotic passes into the clinically healthy 
human gingival crevice. Part II investigated tetra-
cycline passage into the gingival crevice around implant 
abutments. 
In part I, two subjects with clinically healthy 
gingival tissues were utilized. One subject took a 
250 mg. oral dose of tetracycline (Achromycin), the 
other received 500 mg. of the same drug. Using filter 
paper strips (Whatman #1, 3 x 30 mm with one end tapered), 
samples of gingival crevicular fluid were collected by 
placing the tapered end of the strip into the previously 
dried crevice. Samples were collected at half-hour 
intervals. The strips were allowed to remain in place 
for three minutes. Specimens were also collected from 
the surface of the gingival tissues and from the openings 
of the salivary ducts. After collection of the samples, 
the strips were dried and examined under ultraviolet 
light to detect the presence of the fluorescing tetra-
cycline. 
,-
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In part II, six patients with subperiosteal implants 
in place were selected • . The types of implants consisted 
of four full mandibular and two unilateral mandibular 
implants. Medical and dental histories were obtained 
and a complete clinical oral examination was made. Care 
was taken to note the condition and type of tissue present 
in the abutment areas. Each patient was given a 250 mg. 
capsule of tetracycline and instructed to take it two and 
one half hours before reporting for his next visit. Each 
patient was instructed to take the tetracycline capsule 
one hour before or two hours after eating and also to 
avoid ingesting any material with a high calcium content 
such as antiacid medications or milk products. At the 
next visit samples were collected in the same manner as 
described above. Samples were obtained from the crevice 
of the protruding implant abutment and, where teeth were 
present, samples were also obtained from the crevice of 
the natural teeth. It was also possible to collect 
specimens from around teeth on which full crown restora-
tions were permanently cemented. Samples were also col-
lected from the openings of the ducts of the parotid 
and sublingual glands as well as from the minor salivary 
glands of the lip. 
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Representative filter paper strips were photographed 
in a dark room using ultraviolet illumination supplied by 
a Woods light lamp. High Speed Ectachrome (Kodak) film 
(ASA 160) was used. Filtration was accomplished with the 
use· of a Kodak Series VI Wratten Filter No. 81 EF and an 
Argus Dy Optical Glass Filter. An exposure time of seven 
seconds was used. 
RESULTS 
I. Demonstration of fluorescent material in the human 
gingival crevice following oral administration of tetra-
cycline: 
After oral ingestion of tetracycline, it was possible 
to demonstrate the presence of fluorescent material in 
the sulcus of all teeth tested. The amount of fluorescence 
appe~red to reach a maximum at two and one half hours after 
drug administration. It was not possible to distinguish 
any greater effect on the intensity of the observed fluores-
cence between the 250 and 500 mg. doses. At no time could 
the presence of fluorescence be demonstrated in the saliva 
or on the surface of the gingiva. Figure 1 shows the 
appearance of the paper strips removed at the three hour 
interval from the sulcus of the subject that had received 
the 250 mg. dose. Figure 2 shows the appearance of strips 
containing saliva collected from the opening of the duct 
(Strip A) and from the surface of the gingiva (Strip B). 
Note the line of fluorescence on the strip from the 
gingival tissue, this corresponds to the point where 
the strip traversed the gingival crevice (Figure 3). 
II. Demonstration of fluorescence in the gingival crevice 
around protruding implant abutments: 
In all cases examined, fluorescence could be demon-
strated in the gingival crevice of the protruding implant 
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abutment. The amount of fluorescence present on the 
strips appeared to vary with the amount of inflammation 
present in the crevicular tissue and with the type of 
tissue present in the crevicular area (alveolar mucosa 
or attached gingiva). In cases where the crevicular 
tissue was inflammed and the tissue in apposition with 
the implant abutment was alveolar mucosa, there appeared 
to be an increase in the amount of fluid flow in the 
crevice. On the other hand, where the crevice was 
clinically free of inflammation and the crevicular area 
consisted of firm attached gingiva less crevicular fluid 
could be collected. 
CASE PRESENTATIONS 
Case No. I: This patient was a forty one year old 
white female in good health. She was completely edentu-
lous. A full mandibular implant had been placed six 
months prior to testing. The gingival tissues in the 
area of the implant abutments were inflammed and consisted 
of alveolar mucosa. When probed, the tissue was easily 
• 
retracted from around the abutment and it bled readily 
upon ma11ipulation. The appearance of the tissue 1s 
shown in Figure 4. The appearance of the strips removed 
from the crevice of the abutment and viewed under ultra-
violet light is shown in Figure 5, Groups B & C. Sample 
" 
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strips in Group A were collected from the secretions 
of the mucous glands of the lower lip. Some of the strips 
from the crevicular samples (Groups B & C) show dark areas 
within the fluorescent area. These areas are dried blood 
from bleeding which occured during insertion of the strips 
into the crevice. Note the amount of fluorescence on the 
strips from the crevice and the lack of fluorescence on 
the strips collected from the glands of the lip. 
Case No. II: This patient was a seventy six year 
old white female in good health. She was completely edentu-
lous. A full mandibular implant had been placed six years 
prior to examination. Clinically, the gingival tissues 
in the area of the protruding abutments were inflammed 
and consisted of alveolar mucosa. On probing, the tissue 
was easily retracted from around the abutment post and 
bled readily upon manipulation. Figure 6 shows the clin-
ical appearance of the tissue 1n this case. Figure 7 
indicates the amount of fluorescence present on the strips 
which were removed from the crevices around these abutments. 
Again, evidence of bleeding can be noted on these strips. 
Case No. III: This patient was a sixty four year 
old white female in good health. She was completely 
edentulous. She had a full mandibular implant placed 
two years prior to examination. Clinically, the tissue 
appeared to be inflammed and the crevicular area was 
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composed of alveolar mucosa. The tissue was easily re-
tracted from around the abutment and bled readily upon 
. manipulation. The appearance of the tissue is shown in 
Figure 8. Figure 9 demonstrates the appearance of the 
strips recovered from the crevice in this case. The 
presence of bleeding can again be noted. 
Case No. IV: This patient was a fifty five year 
old white female in good health. She had a history of 
treated tuberculosis and was taking estrogens and vitamin 
B12 • She was completely edentulous, and a full mandibular 
implant had been placed thirteen years prior to this exam-
ination. Clinically, the tissues were normal. There was 
no apparent inflammation present in the crevicular areas 
of the protruding abutments. For the most part, the 
type of tissue making up the crevicular area consisted 
of attached gingiva. Probing the crevice in this case 
revealed a tight gingival cuff without evidence of bleeding. 
Figure 10 shows the clinical appearance of the tissue 
in the crevicular area and Figure 11 indicates the amount 
of fluorescence present on the strips collected from 
these crevices. Note the variation in the amount of 
fluorescence present on the two (A & B) groups of strips. 
The strips in Group A were collected from the left distal 
abutment, which is mostly surrounded by alveolar mucosa. 
12 
In this case there is evidence of increased fluid flow 
around this abutment as indicated by the amount of fluor-
escence present on this group of strips. 
Case No. V: This patient was a forty nine year 
old white female in good health. A unilateral mandibular 
implant was placed six months previously to serve as the 
distal abutment on the right side for a full mandibular 
fixed splint. The remaining natural teeth had been pre-
pared for full coverage restorations and when the crevicu-
lar samples were collected from around these teeth, the 
temporary crowns were in place. The appearance of the 
tissue around the implant abutment was excellent. There 
was no sign of inflammation in the abutment area although 
there was some evidence of slight inflammation in the 
gingival crevice of the natural teeth. Probing the crevice 
around the implant abutment revealed no decernable pocket 
depth and no bleeding could be elicited. In the crevice 
of the natural teeth probing indicated a pocket depth 
of one to two milimeters. The condition of the tissue 
in the implant abutment area is shown in Figure 12. 
Figure 13 demonstrates the strips in place in the crevice 
of the natural tooth with the temporary crown in place. 
The condition of the tissue in this area can be seen here 
also. In Figure 14 the group of strips marked (A) illus-
trate the amount of fluorescence recovered from the 
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crevice of the implant abutment and the group marked 
(B) illustrates the amount recovered from the natural 
tooth. It can be seen here that the amount of fluid 
flow appears to be less around the implant abutment 
than around the natural tooth. 
Case No. VI: This was a thirty eight year old 
white female in good health. A unilateral left mandibu-
lar implant was placed one year prior to this examination. 
The implant served as a distal abutment for a fixed 
bridge utilizing the cuspid and first bicuspid as anterior 
abutments. There were fixed bridges present in the other 
three posterior quadrants with the anterior teeth in a 
natural state. The gingival tissues around the implant 
abutment and the natural teeth appeared normal. There 
.were some signs of inflammation present in the areas 
of the crowned teeth. The implant abutment is surrounded 
mostly by attached gingiva. Figures 15 and 16 demonstrate 
the strips in place in both the implant crevice and the 
natural crevice; note the crowned tooth and the natural 
tooth. Figure 17 shows the amount of fluorescence re-
covered from the sulcus in each of the areas: the. implant 
crevice, the crowned tooth and the natural tooth. Strips 
(A) are from the implant; strips (B) are from the natural 
tooth; and strips (C) are from the crowned tooth. Notice 
the relative equal amounts of fluorescence present on the 
strips from each of the areas indicating a relatively 
equal environment in each crevice. 
DISCUSSION 
The ability of the oral epithelium to adapt to and 
form a true epithelial attachment around the protruding 
implant abutment has been suggested by various authors 
in the implant field (20,21,22). Waerhaug (23,24) has 
shown microscopically that an epithelial attachment can 
be demonstrated to occur on acrylic crowns and on implanted 
acrylic root tips. Zander (25) has shown the same type 
of attachment to cellulose acetate strips inserted into 
the gingival sulcus between the epithelium and the tooth. 
If this type of attachment can be shown to occur around 
these foreign materials, then it is conceivable that a 
similar type of attachment could occur around the pro-
truding abutment of an implant denture. 
The present results indicate clearly that orally 
administered tetracycline can be detected in the gingival 
crevice around natural teeth where the gingival tissues 
are relatively free of inflammation. For the purpose 
of labelling the crevicular fluid, the results indicate 
that an oral dose of 250 mg. of the tetracycline is 
sufficient for the average patient. 
The results of the second part of this study indicate 
that tetracycline also appears in the fluid obtained from 
the crevices that form around implant abutments. It is 
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difficult to make an accurate comparison of the fluid 
flow around the implant abutment versus that around the 
natural tooth. Our results, however, suggest that the 
fluid production in both instances is similar. The re-
sults from this part of the investigation suggest that 
the amount of fluid passing into the implant crevice 
is related to the amount of inflammation present in the 
crevicular area. This suggestion is supported by the 
work of Brill (26), who found that inflammation in the 
gingival tissues of experimental animals resulted in 
increased crevicular fluid flow. In addition, Loe and 
Holm-Pederson (27) have shown that collection of crevicular 
fluid from the healthy gingival crevice is difficult, 
but that fluid collection from inflammed gingival crevices 
is accomplished easily. Orban and Stallard (28) were 
unable to demonstrate an accurate quantitative relation 
between the amount of crevicular fluid flow and the in-
flammatory condition of the gingival tissue as revealed 
by biopsy. It appears that although gingival fluid flow 
is related to the inflammatory condition of the tissue, 
fluid flow is not an accurate indicator of the amount of 
inflammation present in the gingival tissues. 
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It has been shown in this study that crevicular 
fluid flow seemed to increase where the crevicular area 
consisted of alveolar mucosa and that fluid flow appeared 
to decrease in areas in which the crevice consisted of 
firm attached gingiva. This effect on fluid flow was 
probably related to the stability of the epithelial 
attachment to the abutment post. The fir~ gingiva pro-
duced a more stable crevicular area which was probably 
. ' more resistant to the impaction of food and debris and 
to i~~asion by bacteria resulting in a lower level of 
inflammation in the crevicular tissue. 
It would appear that, with regard to the crevicular 
fluid flow, a strong similarity exists between the 
epithelial attachment of the natural tooth and the 
implant abutment. 
ABSTRACT 
It has been shown that orally administered tetra-
cycline can be detected in the gingival crevice of 
human subjects following oral administration of the 
drug. This was shown to occur both around natural 
teeth and around protruding implant abutments. Inflam-
mation in the gingival tissue resulted in an apparent 
increase ip crevicular fluid flow. It has also been 
demonstrated that fluid flow was decreased where the 
tissue forming the gingival crevice of the implant 
abutment consisted of firm attached gingiva. 
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. Figure 1: Sample strips removed from the clinically 
healthy gingival crevice of the subject 
that received a 250 mg. oral dose of tetra-
cycline. Specimens were collected three 
hours after ingestion of the drug. Note 
the amount of fluorescence present on the 
tips of the strips. 
Figure 2: Sample strips from specimens of saliva from 
the sublingual gland (Strip A) and from the 
surface of the gingiva (Strip B). The line 
of fluorescence on the strip from the gingival 
tissues corresponds to the point where the 
strip traversed the gingival crevice. Note 
the lack of fluorescence on the strips indi-
cating that no detectable amount of tetra-
cycline was present in the saliva or on the 
surface of the mucous membranes. 
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Figure 3: Diagramatic drawing indicating the position 
of the strip for collection of the sample 
from the surface of the gingiva. 
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Figure 4: Clinical appearance of one of the abutments 
in Case No. I. Note the amount of inflamma-
tion present in the crevicular tissue and 
that the entire abutment is surrounded by 
alveolar mucosa. Note also the muscle pull 
on the tissue on the buccal surface of the 
abutment post and the retraction of tissue 
~ccurring in this area. The oral hygiene 
in this case appears to be adequate. 
Figure 5: Sample strips from Case No. I. Strips in 
group A were collected from the secretions 
of the mucous glands of the lower lip. The 
strips in groups B & Care samples of crevicu-
lar fluid collected from the gingival crevice 
around the implant abutment. Note the amount 
of fluorescence present on the strips from the 
gingival crevice and the lack of fluorescence 
on the .strips from the mucous glands. The 
arrow indicates an area of dried blood from 
bleeding which occurred during placement of 
the strips into the crevice. 
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Figure 6: Clinical appearance of an abutment in Case 
No. II. Note the amount of plaque present 
on the abutment post; also note the lack 
of adaptation of the tissue to the post. 
The crevicular area is inflammed and the 
type of tissue forming the abutment crevice 
is alveolar mucosa. 
Figure 7: Strips indicating the amount of fluorescence 
recovered from gingival crevice around the 
abutment shown in Figure 6. Again evidence 
of dried blood can be noted on some of the 
strips (arrow). 
. ~~-
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Figure 8: Clinical appearance of an abutment post in 
Case No. III. Evidence of inflammation is 
present in the crevicular tissue, with an 
erythematous appearance around the entire 
abutment crevice. The crevice is formed 
entirely by alveolar mucosa. The oral 
·hygiene appears to be adequate. 
Figure 9: Strips indicating the amount of fluorescence 
recovered from the gingival crevice aiound 
the abutments in Case No. III. The presence 
of blood on the strips can again be noted 
(arrow). 
- 28 -
·C 
- ·29 -
Figure 10: Clinical appearance of the abutments in 
Case No. IV. Note the absence of clinically 
evident inflammation. The anterior abutment 
is surrounded mostly by attached gingiva, 
except for the labial surface. The distal 
abutment, however, is surrounded almost 
entirely by alveolar mucosa. The oral hy-
giene appears excellent. 
Figure 11: Strips removed from the crevice of the two 
abutments shown in Figure 10. The group 
of strips marked Bare from the anterior 
abutment crevice and the group marked A 
are from the posterior abutment crevice. 
There is evidence of a relative increase 
in the amount of fluorescence present on 
the strips from the posterior abutment 
crevice indicating a greater flow of fluid 
around this abutment. This is the abutment 
which is surrounded by alveolar mucosa. 
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Figure 12: Clinical appearance of the tissue around 
the unilateral implant in Case No. V. 
There is no clinical evidence of inflamma-
tion present in the tissue surrounding the 
abutment post. Note the wide band of attached 
gingiva around the post. 
Figure 13: Clinical appearance of the gingival tissue 
around the natural teeth in Case No. V. 
Note the temporary crowns in place on the 
prepared teeth. Also note the condition 
of the tissue; there is evidence of some 
inflammation present in the marginal tissue. 
Shown here is the position of the strips 
for the collection of the samples. 
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Figure 14: Strips removed from the crevices in Case 
No. V. Group A indicates the amount of 
fluorescence recovered from the crevice 
around the implant abutment; group B indi-
cates the amount of fluorescence recovered 
from the crevice of the natural tooth with 
the temporary crown in place. Note here 
the relatively greater amount of fluorescence 
present on the strips from the crevice of 
the natural tooth than on those from the 
implant abutment. The apparent increase 
in fluid flow from the crevice around the 
natural tooth is probably related to the 
amouRt of inflammation present and to the 
deep periodontal pocket around this tooth. 
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Figure 15: Demonstration of strip in place around the 
implant abutment in Case VI. Although the 
entire gingival crevice is not visible, there 
is no evidence of inflammation present in 
the visible tissue and the band of attached 
gingiva around the abutment is relatively 
narrow. The oral hygiene is excellent . 
Figure 16: Appearance of the tissue around the natural 
teeth in Case No. VI, with the paper strips 
in place. Note the crowned tooth and the 
tooth not involved with a restoration. The 
tissues appear clinically free of inflamma-
tion except for some erythema around the 
marginal tissue of the crowned tooth. 
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Figure 17: Strips removed from the gingival crevice 
of the teeth and implant abutment shown 
in Figures 15 and 16. Strips A show the 
amount of fluorescence recovered from the 
crevice of the implant abutment; strips 
B show the amount of fluorescence recovered 
from the crevice of the natural tooth; and 
strips C show the amount of fluorescence 
recovered from the crevice of the natural 
tooth with the crown in place. Note the 
relatively small amount of fluorescence 
present on the strips and the similar 
appearance of the strips obtained from 
different sites. 
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